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THE present paper records the occurrence of four species of Caryophyllaeid ces- 
todes from the intestine of the widely distributed Australian freshwater Siluroid 
catfish, Tandanus tandanus Mitchell. One of these, Balanotaenia bancrofti, had 
been previously described from material collected in eastern Queensland. The 
other three are considered to be new; two of them are assigned to a new genus of 
Lytocestinae, Notolytocestus, as N. major and N. minor; while the other is placed 
under Biacetabulum (B. tandani) and is the only known Australian representa- 
tive of the Caryophyllaeinae. 

Types of the new species have been deposited in the South Australian 
Museum, Adelaide. We desire to thank G. G. Jaensch and L. Ellis of Tailem 
Bend, South Australia, and our colleague, Miss L. M. Angel, for supplying most 
of the catfish; and to acknowledge our indebtedness to the Commonwealth 
Research Grant to the University of Adelaide. 


BALANOTAENIA BANCROFTI Johnston. 
Fig. 9-10, 


This small species was the first described by Johnston ( 1924) from material 
collected from the upper Burnett River, Queensland, by Dr. J. M. Mackerras and 
her father, the late Dr. T. L. Baneroft. 

We have examined catfish caught at Tailem Bend by Mr. G. G. Jaensch and 
at Murray Bridge by Mr. L. Ellis in 1939 and 1942 and Miss L. M. Angel in 1947 
and 1948. Our findings were as follows, the locality being Tailem Bend unless 
otherwise stated: November 1937, one, infected; December 1937, two fish, both 
infected; May 1938, positive; January and February 1939, positive; October 
1939, one positive and one negative; October and November 1939, from Murray 
Bridge, the former positive; February 1940, a very young fish, negative; March 
1941, a very young fish, 1-25 inches long, negative; May 1941, four fish, 1:25- 
1-5 inches long, all negative; November 1941, many cestodes, some very large 
and some very small; February 1942, Murray Bridge, two fish, both infected, 
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some of the parasites being very young; March 1942, one positive and one nega- 
tive; April 1945, very heavily iufeeted; May 144, heavily infected; April 1947, 
Murray Bridge, negative; December 1947, Murray Bridge, two fish, both 
infected; January 1948, Murray Bridge, two fish, both negative; May 1948, 
Murray Bridge, positive; February 1949, Murray Bridge, a fish under two inches 
long, negative. Thus of 32 fish examined, 18 contained B. bancrofti, AIL tish 
three inches or less in length, were free from infection, Since such small fish 
were all eaptured in a swamp, it is likely that the intermediate host lives in the 
deeper water of the river where larger catfish oceur, IE we exelude the seven 
very young fish, there were 18 of 25 adult fish found to be tufected, Le. 72 per 
cent 

Vory young stages of the parasite, along with adults, were fmud in Novom- 
ber, December, February, April and May. The heaviest infeetion was observed 
in April, 1945 when 156 Balanolaenia (including maŭy young stages) were 
taken from one fish. The usual number was 12-20. There was no opportunity 
to examine catfish during the winter months (July-September). Tnëected fish 
were found during each of the remaining months. 

Dr. J. Mackerras informed us that R. banero/ ft oeenrs in Tandanus fanda nis 
in the vieiuity of Cairns, North Queeustand ; and one of us has examined material 
From the Murray in the vicinity of Mildura, The parasite is thas present in 
Queensland, New South Wales, Victoria and South Australia, its host fish ocenr- 
ring in the Murray-Darling river system and in the rivers of eastern Australia. 

A detailed account of the anatomy of B. baneroftt was published in 1924. 
The smallest specimen which we obtained from the Murray region was about ane 
millimetre in length, a size agreeing with the smallest of the worms from the 
Burnett River. 

in one eatiish taken by Miss Angel near Murray Bridge in December, 147. 
there were present, beside numerous Balanotaenia, a few Notolytocestus major, 
together with one N. minor and one Biacetabutum tandanis while in another 
laken on the same oeeasion, there were lwo N. major as well as many Belunoa- 
fnenie, 


NoroLytocrestus MAJOR gen, el. Sp. UNV. 
Fig, 1-5, 


Mis relatively wide Caryophyllacid was eneountered only twiee; òn both 
ovensions in Tandanus fandduus caneht at Murray Bridge in Devenher, 1947, 
Ltalanotacnin also being present. In one of these fish there was also a single 
speeimen ot Notolytocestus minor and of Biaectabulim tandent, 
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Vig. 1-5. Nalolytoerstus major, 1, ventral view, showing the path af the uterus, anid 
ou one side The distribution of the testes, un the other, the vitellaria; 2, reproductive system; 
Hy transverse section near anteriur end showing musculature; 4, transverse seetion through 
uterine aret showing beth glandular and non-ghindular uterus and arrangement of vitellarin; 
5, trausverse seelion through the genital pore and atere-vaginal eanal showing entrance of 
vagina into the latier. e 

¢ ulero-vaginal canal; es cirrus sac; o exeretory canal: im longitudinal musculntures o 
ovary; s shell gland; p genital pore; t testes: u uterus; ny glandular uterus; v vagina; vil 
vas deferens; y vitellaria, 
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The measurements of adult M, major ranged from 17 mm. in length by 8 mm. 
in maxinitim breadth to 13 mm, by 3 mm. A specimen devoid of eges measured 
11-5 wm, by 5-5 non, The region of greatest width was at about the end of the 
anterior third of the body length. The worms are flattened dorsuventrally, with 
the anterior end generally more bluntly rounded and sometimes provided with a 
small projection. Apart from the latter there is no differentiation of a scolex, 
The wospecialized nature of the anterior region of the worn js apparent ip 
transverse sections. Just behind this there van be seen in sections small longi- 
tudinel furrows or grooves produced by contraction of the underlying museles. 

There is a very narrow band of small subeuticular longitudinal muscles, and 
lying more deeply in the cortex is a relatively wide baud of numerous similar 
museles, this zone being widest in the anterior region uf the worm.  Tnwardly 
from this layer of longitudinal museles are transverse musele fibres forming a 
dorsal and a ventral series and at right angles to these are groups of dorsoventral 
muscle fibres extending into the cortex above aud below (fig. 3). 

Many excretory canals can be seen in the medulla of the scolex but in the 
rest of the body the canals come to le arranged in groups in the lateral regions 
of the medulla, These canals converge posteriorly to enter a wide exeretory duet 
opening at the posterior end of the body, Nervous tissue may be seen in trans- 
verse sections lying laterally between the inner longitudinal museulatire and the 
resjion where the exerctory canals are sitnated. 

Testes are very numerous aud are coutined to the medalla. Their position in 
relation to the vitellaria is indicated in fig. 1. Seetions show that in the anterior 
part of the testicular field, where uterine voils are absent, the vesicles ave 
arranged in a single row. This field extends from the emil of the first fifth of the 
body length to reach the most anteriorly-directed ovarian lobes. The testes are 
round or oval, measuring on average +23 min, iu diameter. They form a eoutinu- 
ous layer in the pre-nterine region but beeone displaced by the uterine coils so 
that they then lie mainly laterally with comparatively few vesicles scattered 
between the uterine folds. They diminish in number posteriorly and only a few 
are to he seen lying dorsally to the anterior ovarian lobes, Numerous efferent 
duets may be seen between the nteriue folds and these eventually join to form a 
wide vas deferens at about the end of the second third of the body length [t ts at 
first dorsal to the aterus and may come to lie either on the right or left. side of 
the midline. The duet then becomes narrowed and much coiled before widening 
again inte a thiek-walled tube whose wall contains musele fibres. Th one prepara- 
tion a thin-walled vesicula seminalis was seen adjacent to the cirrus sac, but such 
a structure was not recognized in sections. After entering the cirrus sae the male 
duet is differentiated into a uarrow ejaculatory duet lying coiled in the anterior 
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part of the sac, The vivens, when retracted, oceupies the posterior portion of the 
suc from whose ventro-posterior aspect it can communicate with the utero-vaginal 
canal whieh in turn opens by the genital pore into a shallow depression on ihe 
ventral snrl'aer of the worm. The eireus is -3—38 mm. long by 03 mm. wide. 
The sae is ellipsoid with its larger diameter in an antero-posterior direction, and 
with its posterior edge dirceted tawards the ventral surface. Its shorter diameter 
is «3—46 mm. 

The ovary is H shaped, with its isthmus and lobes lying entirely in the 
medulla. Its anterior Iobes are larger than the posterior and may extend for- 
wards as far as the level of the anterior margin of the cirrus sae. The isthmus is 
wide, {he oviduct arising from it dorsally to one side of the midline. An novapt 
was not observed, 

The vitellaria are abundant and cortical, their distribution (on one side mly) 
being tndieated in fig. 1. Transverse sections through the middle of the nterine 
field show that the follicles are arranged in a single layer in the eortex outside 
(he muer longitudinal musculature. Anteriorly to the uterus they are present 
only laterally. Near the posterior limit of their distribution they deerease in 
mmber and are also disposed only laterally. The most posterior follicles lie 
above and below the anterior ovarian lobes. Post-ovarian follicles ure absent. 
The rounded or oval follicles measure abont 90u in diameter. 'Tywo ventral vitel- 
line duets formed by the union of several smaller duets on each side join in the 
midline, and the common yolk duet so formed passes posteviorly, becoming 
swollen slightly into a yolk reservoir before joining the oviduct. 

The uterus commences as a narrow tube at the junetion of the oviduct and 
yolk duct (fig. 2), widening gradually and becoming thrown into many folds in 
the region behind the ovarian isthmus. The walls have also become considerably 
thickened, duc to the presence of gland cells, This glandular uterus passes lor- 
wards above the ovary as au almost straight tube, but it becomes thrown into 
folds which may extend dorsally or dorso-laterally to the cirrns sae. Anterior 
tu the latter the glandular ascending uterus may lie either dorsally ar ventrally 
to the folds of the descending uterus. At about halt the midlength of the worm 
the glandular portion of the uterus terminates and the uterus then becomes « 
Wide thin-walled tube swollen with eggs and thrown into extensive folds lying vn 
one side of the midline, After reaching the anterior limit of the uterine field 
(whieh lies at about the end of the first two fifths of the hody length), the tube 
crosses to the other side of the median line to become again thrown into folds as 
it passes posteriorly. A short distance in frout of the cirrus sae, the desevndiny 
uterus approaches the widline and travels wore or less dorsally to the sae and 
then curves sharply towards the ventral surface (fig. 1, 2), A short distance 
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before its termination it is joined by the vagina, the utero-vaginal canal thus 
formed opening at the genital pore adjacent to the posterior border of the eivrus 
sat (fig, 2). The vagina travels hack dorsally to the ovary, where it enlarges to 
form a receptaculum seminis, It then narrows considerably to enter the lower 
part of the oviduct. The latter, after receiving the vagina, proceeds ventrally to 
meet the yolk duet, and in this region shell glands are present. Kees measure 
43 by 236p. 

Our species belongs lo the Lytoeestinae as definecdk by Tnnter (1927; 1929; 
1930), but differs from other members of the sub-family in many of its features. 
It is distinguished from Lyfocestus (Cobu, 1908; ifiuter, 1980; Woodland, 1926; 
Szidal, 1987) by the presence of a common genital pore, medullary ovarian lobes, 
and a Jong uterus extending into the pre-ovarian region of the worm. It differs 
fron Balanvlaenia (Johnston, 1924) in having an nnspecialized seolex ond ut 
having uterine coils extending forwards beyond the citrus sac. This latter 
feature distinguishes the new species [rou Monobolhrioides (fubrmann and 
Baer, 1925) which also has a short uterus, a terminal introvert uud separate 
eenital pores. Djonbargia (Bovien, 1926; Hunter, 1980) has a scolex with a 
ferninal sueker und its eggs bave spines, Lytocestoides (Baylis, 1928; Hunter, 
1980) has a conical seolex, postovarian vitellaria and a relatively short uterus. 
We therefore ereet a new gentis Votolylocestus (southern Lytocestus) for its 
reception. The following diagnosis is suggested : 

Lytocestinae; with seolex unspecialized and narrower than rest of body ; 
cirrus opening into utero-vaginal canal as in Curyophyllacides (Nybelin, 1922) ; 
vitelaria cutively cortical; ovary and its lobes medullary; uterus extending 
nearly fo the anterior margin of the testicular field; postovarian yolk follicles 
absent. Type V. major n. sp. from the Australian freshwater Siluroid, Tandanns 
tandanus, 


NOTOLYTOCESTUS MINOR 41. sp. 
Fig. 6-7. 


A single specimen of this small Caryophyllaeid was found in the intestine 
of a Tandanus tandanes eanght by Miss L. M, Angel in December, 1947, near 
Murray Bridge. In company with it were many Balanotaenia bancrofti, some 
Notolytocestus major, and a Biacetobulum. The worm is 6°35 min, long by 
1-7 mm, broad (fig. 6). 

Because of the characters of the anterior end and the distribution of the 
testes and viteHaria, the worm was at first thought to be a very young specimen 
of N. major Init the specimen is egg-bearing, and amongst our material of 
N. mejor was one whieh was yuite devoid of eggs but which was of about the 
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Fig. 6, 7. Notolytocesius minor, 6, Ventral view showing uterine ficld, and on one side, 
the distribution of the testes, on the other the vitellaria; 7, reproductive system; 8, 
Biacetalulum tandani; 9, 10, Balanotacnia bancrofti, ventral and dorsal views of seolex. 
(Figures 7 and 8 are drawn to the same seale.) Lettering as in preceding figures. 
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samre size (11:5 mm. by 5:5 mm.) as the ovigerous worms. We think that the 
form now under consideration belongs to a different, but closely related, species, 
The eggs, testes, vitellaria and cirrus sae are all smaller than those of N. major. 

The seolex which is uot differentiated, is rounded anteriorly and narrower 
than the rest of the body; it widens gradually into the body, The posterior end 
of our specimen is contracted, 

The testes are about 76 in diameter and their field extends forwards {to 
abont one ninth of the body length from the anterior end. Their posterior limit 
contd not be determined accurately because of the elosely paeked condition of the 
uterine folds. The vas deferens is much coiled and on one side extends laterally 
nearly to the margin of ihe body, H enters the eirrus sae ou the antero-dorsal 
surface of the latter, On the midventral surfaee of the sae there is an aperture 
whieh may be either the male aperture or a common genital pore. The cirrus sac 
is spherical, +23 mm, in diameter. 

The viteHaria, as far as eould be useertained without studying sections, are 
cortical. Anteriorly they are arranged laterally but as the front limit of the 
uterine field is approached, they extend more toward the oud-ventral and mid- 
dorsal suviaeces (fig. 7). They reach back as far as the wings of the ovary, and 
are absent from the post-ovarian region. They are rounded or oval, with an 
average diameter of 38x. 

Owing to the unusually great development of the uterus posteriorly, ouly 
the anterior part of the ovarian wings could be seen (fig. T), Details regarding 
the post-ovarian part of uterus were not ascertainable. The uterus passes above 
the ovarian isthmus and cirrus sae and then becomes thrown into u mass of 
closely arranged folds which extend forwards to a point in front of the midlength 
of the worm. Only a small part of the descending uterus was recognized as such 
and this was seen dorsal to the cirrus sac. The uterus was densely packed with 
eves averaging 39 by 204. The uterine pore and vagina were not reeognized in 
the specimen, 

The parasite seems to belong lo Notolytecestus because of its anatomy (as 
fur as is known), but we are uncertain whether the vitellaria are entirely or 
parily cortieal. 

GIACETABULUM TANDANI iL sp. 
Fig, 5. 

This minute mature eestode measures 2-1 mm. in length by 0'5 min, in 

width. The body bas rounded extremities, the seolex bearing two acetabula, one 


on the dorsal and oue on the ventral surface. There is no neek, the scolex merg- 
ing into the body without any marked alteration in breadth (tig. 8). There is a 
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terminal exeretory pore. Six large exeretary canals could be counted in the 
region in front of the uterus, One of these, on each side, could be traced as far 
back as the region of the ovary. 

The oval testes measure 24-34, in thoir shorter diameter and extend for 
wards to a region about one fifth of the body length from the anterior end. 
Posteriorly they veach almost the Jevel of the cirrus sae where they can be 
detected only laterally because the nievus oceupies most of the body in this 
region. The vas deferens is wide, and just before entering the rounded cirrus 
sae (4p in diameter) on is antero-cdorsal border, ii passes into a thick-walled 
external vesieula seminalis. On leaving the latter the vas narrows to enter the 
cirrus sac, ‘Phe cirrus opens into the utero-vaginal canal which terminates at the 
genital pore lying ventrally to the posterior edge of the cirrus sac. The genital 
aperture lies at a point three fourths of the body length from the anterior end. 

‘The ovary is H shaped, the anterior points of the two wings almost reach- 
uur the level of the cirrus sae. The isthmus in dorso-ventral view is circular. 
forming an ovarian reservoir as deseribed by Hunter (1927) for Biacetabulun 
inefrequens anil Caryophyllueus terebrans Linton. 

The uterus extends forwards almost to the midlength of the hody and, in the 
single specimen studied, is packed with eggs except in the post-ovarian portion 
of the duct. The latter region of the uterus, the beginning of which is sut- 
rotutded by shell glands, is thrown into a wumber of loops. It passes forwards 
intil it ties about 015 mm. in front of the cirrus sac. The descending limb 
travels baek to reach the level of the ovary before turning forwards to terminate 
at the penital pore. The vagina travels [forwards on one side of the oviduct and 
then leils towards the midline to meet the uterus. At about the level of the 
anterior border of the ovarian isthmus an elongate receptaculum seminis is 
formed. The average size of eggs is 48 by 28y. 

The vitelluria appear to be medullary in position. They are distributed 
laterally aud extend forwards almost as far as the testes, and posteriorly as far 
as the ovary. There is a group of post-ovarian yolk glands. The follicles meas- 
ure G-8y in diameter, Two yolk ducts join to form a median vitelline duet, but 
the dnet from the post-ovarjan group was not observed. 

The anatomy, as far as the study of a single specimen has permitted, indi- 
cates that the worm belongs to the Caryophyllacinae because of the position of 
the sex apertures in the last quarter of the body length and the probable 
medullary positiun of the vitellaria. The presence of uterine glands was uot. 
established. Our speeies exhibits mauy of the characters uf Biacelabulum. 
Although it does not possess a well defined seolex, two sueker-like depressions 
were observed. It resembles Biaectabulam in the relationship of the sex aper- 
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tures, the shape of the ovary, the anterior extent of the uterine field, as well as 
the presence of an external seminal vesicle and post-ovarian vitellaria. It differs 
from all previously described species of that genus in its smaller size, absence of 
neck region and well-marked loculi, and in the smaller size of the testes, vitellaria 
aud cirrus sac. B. tandani is the first member of the Caryophyllaeinae to be 
recorded from Australia. 
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